Use of LU Factorization in Solving a Real-World Problem by unknown
Objective
By comparing the two methods we find that LU factorization 
method is more efficient and accurate as the invers method 
results are rounded up. Also, 𝐴!" is a dense matrix hence the 
number of computations is more than the corresponding number 
when LU factorization technique is used. This is due to the fact 
that the matrices L and U are more sparse. 
We consider a two-dimensional flat rectangular metallic plate. Our 
objective is to determine the interior temperature when the 
temperature on the boundary will be known. 
Since A is invertible, we can compute 𝐴!"𝑏 to find x. 
We applied equation 𝒙 = 𝐴!"𝑏 in MATLAB to solve the system 
using the invers of A.
𝒙 =
3.95756.58954.2377.3965.60058.75959.41312.045
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Abstract
We applied the LU factorization to find the temperature 
distribution in a two-dimensional flat rectangular metallic plate. 
The temperatures on the boundary are known and the interior 
temperature distribution will be determined. The problem will 
require solving a linear system: 𝐴𝒙 = 𝒃
This system can also be solved by finding the inverse of A. 
However, we will show that for this problem, the LU factorization 
technique is more suitable.
In this project we will apply the LU factorization which is an 
equation that illustrates A as a product of two matrices 𝐴 = 𝐿𝑈,
where L is a lower triangular matrix and U is an upper triangular 
matrix of A.
When 𝐴 = 𝐿𝑈 we can write the matrix equation 𝐴𝒙 = 𝒃 as 𝐿 𝑈𝑥 = 𝑏 where 𝑈𝒙 = 𝑦
Therefore, we can find 𝒙 by solving the two systems, 𝐿𝑦 = 𝒃 and 𝑈𝒙 = 𝑦
The following figure 1 illustrate a two-dimensional flat rectangular 
metallic plate. We divide this into 8 temperature points: We want 
to find the interior temperatures 𝑇", 𝑇#, 𝑇$, 𝑇%, 𝑇&, 𝑇', 𝑇(, 𝑇)
at these points.
From these equations we write the following matrix equation4 −1 −1 0 0 0 0 0−1 4 0 −1 0 0 0 0−1 0 4 −1 −1 0 0 00 −1 −1 4 0 −1 0 00 0 −1 0 4 −1 −1 00 0 0 −1 −1 4 0 −10 0 0 0 −1 0 4 −10 0 0 0 0 −1 −1 4
T"T#T$T%T&T'T(T)
=
5150100102030
Now, we solve for 𝒙 using 𝐿𝑦 = 𝒃 and 𝑈𝒙 = 𝑦Similarly other seven equations are −T" + 4T# + 0 − T% + 0 + 0 + 0 + 0 = 15−T" + 0 + 4T$ − T% − T& + 0 + 0 + 0 = 00 − T# − T$ + 4T% + 0 − T' + 0 + 0 = 100 + 0 − T$ + 0 + 4T& − T' − T( + 0 = 00 + 0 + 0 − T% − T& + 4T' + 0 − T) = 100 + 0 + 0 + 0 − T& + 0 + 4T( − T) = 200 + 0 + 0 + 0 + 0 − T' − T( + 4T) = 30
The temperature T" is approximately the average of the 
temperatures of the four nearest nodes. Similar rule determines 
the temperatures at the other nodes. So, for T" we get T" = 14 0 + 5 + T# + T$
From which we write the first equation4T" − T# − T$ + 0 + 0 + 0 + 0 + 0 = 5
Then the system becomes the matrix equation 𝐴𝒙 = 𝒃.
To find the values of 𝑇", 𝑇#, 𝑇$, 𝑇%, 𝑇&, 𝑇', 𝑇(, 𝑇), we need to solve 
the system 𝐴𝒙 = 𝒃. We solve it by employing LU factorization 
method first. Then we solve this system using inverse method. 
We apply MATLAB in the computations. We obtain L and U as 
given below.
